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1 0 nQ 1/2+ B- 100.00 0.0000 0.782 10.24 M 2 8.0713  0.0000  workO5 6.14E+02
1 1 H Q 1/2+ 0.0000 0.000 STABLE 99.985% 1 7.2890 0.0000 941006 0.00E+00
2 1 H Q 1+ 0.0000 0.000 STABLE 0.015% 1 13.1357  0.0000 200309 0.00E+00
3 1 H Q 1/2+ B- 100.00 0.0000 0.019 12.32Y 2 14.9498 0.0000 200007 3.89E+08
4 1 H Q 2- N 100.00 0.0000 2.910 4.6 MEV 9 25.9015 0.1033 NUBASE 1.03E-22
5 1 H W N 100.00 0.0000 2.800 5.7 MEV 21 32.8924 0.1000 NUBASE 8.33E-23
6 1 H Q (2 N 100.00 0.0000 -3.000 1.6 MEV 4 41.8638 0.2649 200212 2.97E-22
7 1 H W 2N7 29E-23 Y 7 49.1350 1.0050 S 03K011 9.15E-15
3 2 HEQ 1/2+ 0.0000 0.000 STABLE 0.000137% 3 14.9312  0.0000 870312 0.00E+00
4 2 HEQ O+ 0.0000 0.000 STABLE 99.999863%, 3  2.4249  0.0000 199807 0.00E+00
5 2 HEQ 3/2- A 100.00 0.0000 0.890 0.60 MEV 2 11.3862 0.0500 840808 7.91E-22
5 2 HEQ 3/2- N 100.00 0.0000 0.890 0.60 MEV 2 11.3862 0.0500 840808 7.91E-22
6 2 HEQ O+ B- 100.00 0.0000 3.508 806.7 MS 15 17.5951  0.0008 200212 8.07E-01
7 2 HEQ (3/2)- N 0.0000 0.440 150 KEV 20 26.1010 0.0167 200302 3.16E-21
8 2 HEQ O+ B- 100.00 0.0000 10.652 119.0 MS 15 31.5980 0.0069 199902 1.19E-01
8 2 HEQ O+ BN 16.00 0.0000 8.619 119.0 MS 15 31.5980 0.0069 199902 1.19E-01
9 2 HEQ (1/2-) N 100.00 0.0000 1.150 65 KEV 37 40.9394 0.0294 199902 7.30E-21
10 2 HEQ O+ 2N 7 0.0000 1.070 0.17 MEV 11 48.8092 0.0700 971209 2.79E-21
3 3 LIW P7 unstable 28.6670  2.0000 S 0.00E+00
4 3 LI Q 2- P 100.00 0.0000 3.100 6.03 MEV 25.3232  0.2121 980707 7.87E-23
5 3 LI Q 3/2- A 100.00 0.0000 1.970 1.5 MEV AP 11.6789  0.0500 840808 3.16E-22
5 3 LI Q 3/2- P 100.00  0.0000 1.970 1.5 MEV AP 11.6789  0.0500 840808 3.16E-22
6 3 LIQ 1+ 0.0000 0.000 STABLE 7.59% 4 14.0868 0.0000 200212 0.00E+00
7 3 LIQ 3/2- 0.0000 0.000 STABLE 92.41Y% 4 14.9081  0.0001 200302 0.00E+00
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h = 1.054571596(82) x 1034[J s] (6.1)
c = 2.99792458 x 10%[m s7!] (6.2)

e = 1.602176462(63) x 10~ *[C] (6.3)
o = 4m x 1077 [N A2 (6.4)

€0 = 1/poc?[F m™"] (6.5)
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DO00000[C)V]=P)000
1[eV] = 1.602 x 10~'7[J] (6.7)
00000000

1[eV]
1.602 x 10-19[]]

=1[0000] (6.8)

gogd

0000000000MeV OO0 fm 000000000 heODOO e*/4me, OO0
gooboobboogoggoboboboobooooobobooooobobooboan
ggbodgbobbooobbaoon

(Hhe OO

1[eV]

= 1.054 x 10~**
ho= L0540 8] > 4o Fommopy]

= 6.580 x 107 '9eV g
= 6.580 x 107**[MeV s
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O h=6.58211889(26) x 10~?*[MeV s|

fic = 6.58 x 10"*[MeV s] x 3.00 x 10*[m s~
=19.74 x 10" *[MeV m]
= 197.4[MeV fm)]

0 he=197.3269601[MeV fm]

(2)e?/4mey O O
(650000

o2 [oc2e?

47reg 47
oooooa

poc®e® 4w x 1077 [N A72] x (3.00 x 10%[m s~'])? x (1.60 x 10~*[C])?

(6.9)

(6.10)

(6.11)

1[eV]

47 47
= 14.40 x 107 'leV m]
= 1.44[MeV fm]
2
0 = 1.439964392[MeV fm]
TEQ
(3000000 a= 5 00
e? e? 1
— MeV f -
dmeghc 471'60[ eV fm] x hic[MeV fm)]
1
— 1.44]MeV f
MeV ] > o eV ]
1
= 3-7[0000]
e? 1

0 a oooo]

" dreghe  137.061551
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OO perl OO0 O

#!/usr/bin/perl

# decaylifel.pl

# UO0O0OO0O This script reads halflife, decay mode, branching ratio, and mass

# excess from wallet.0905. The decay modes having the larget branching
ratio mode are selected to be shown.

last modified on 2010/2/8

created on 2010/1/12

H H H

#open(FI,"../wallet.0905");
open(FI,"./wallet.0905") ;

$1ine=0;
while (KFI>){
$line++;

# Corrections to improve the consistency of expressions in the input data
# if($line == 8){print; s/ 2N\? / 2N ? /; print;}

if ($1line == 8){ s/ 2N\?7 / 2N 7 /; }
# if($line == 4937){print; s/ 14C \*\*\*\*\*\x / 14C 0.00 /; print;}
if($line == 4937){ s/ 14C \x\*x\*x\x\*x\* / 14C 0.00 /; }
# if($line == 592 || $line == 1638){print; s/ BB / 2B- /; print;}
if ($line == 592 || $line == 1638){ s/ BB/ 2B- /; }

if (/7 ([F'17)\s*([0-9]1+) (IM7AB] ?) \s+(\d+)\s+(["\s]+)\s+(["\sI+)\s+.+\s/){
$Nlast=$N; $Zlast=$Z;
$unused1=$1; #F!
$A=$2; #A
$isomer=$3; # M
$72=%4; #Z
$element=$5; #H, He,...
$unused2=$6; #Q,W
$N=$A-$Z;
if ($N eq $Nlast && $Z eq $Zlast){next;}
Do not use the previous line because the largest branching ratio decay
does not always appear in the first line among the date lines for each
nucleus.
$halflife_str=substr $_,62,17;
if (! $halflife_str =~ /~ +.*% +$/){
print "halflife extraction error\n","[",$halflife_str,"]\n",$_; exit(1);
}
$systematics=substr $_,114,1;
$masx_str=substr $_,95,12;
if (! $masx_str =~ /" +.x +$/){
print "mass excess extraction error\n","[",$masx_str,"]\n",$_; exit(1l);
}
$decaymode=substr($_,30,4);
$branch_str=substr($_,35,7);

H OH HF R
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if ($isomer ne ""){next;}
if ($systematics ne " " ){next;}

$decaymode =" s/~ *([~ 1.%)$/$1/;
$decaymode =" s/~ (.x[~ 1) *$/$1/;
$decaymode =~ s/~ *$//;

# print "[",$decaymode,"]\n";

$branch=¢$branch_str+0.0;
# printf "[V%s] %25.21f\n",$branch_str,$branch;
if (! exists $branch{$N}{$Z}){
$branch{$N}{$Z}=$branch;
$decaymode{$N}{$Z}=$decaymode;
}
else {
if ($branch > $branch{$N}{$Z2}){
$branch{$N}{$Z}=$branch;
$decaymode{$N}{$Z}=$decaymode;
}
}

if (! exists $halflife{$N}{$z}){

$halflife_str =~ s/ \sx(| [~ TI[" 1.x[" 1)\sx$/$1/;

$halflife=-1.0;

if ($halflife_str =~ /stable/i){$halflife=1.0E+99;}

elsif($halflife_str =~ /MEV|KEV|EV/i){$halflife=-1.0;}

elsif($halflife_str =~ / (GTILTIGE|LE|AP)/){$halflife=-1.0;}

elsif ($halflife_str =~ /" ([\d.]+)\s+AS(\s|$)/i){$halflife=$1*1.0E-18;}

elsif ($halflife_str =~ /" ([\d.]1+)\s+FS(\s|$)/i){$halflife=$1x1.0E-15;%

elsif ($halflife_str =~ /" ([\d.]+)\s+PS(\s|$)/i){$halflife=$1%1.0E-12;}

elsif ($halflife_str =~ /" ([\d.]+)\s+NS(\s|$)/i){$halflife=$1x1.0E-9;}

elsif ($halflife_str =~ /" ([\d.]+)\s+US(\s|$)/i){$halflife=$1%1.0E-6;}

elsif ($halflife_str =~ /" ([\d.]+)\s+MS(\s|$)/i){$halflife=$1*1.0E-3;}

elsif($halflife_str =~ /~([\d.]1+(| [E] [+-17\d+))\s+S(\s|$)/i){$halflife=3%1;}

elsif ($halflife_str =" /" ([\d.]J+)\s+M(\s|$)/i){$halflife=$1%60;}

elsif($halflife_str =~ /" ([\d.]1+)\s+H(\s|$)/1){$halflife=$1%3600;}

elsif ($halflife_str =~ /" ([\d.J+)\s+D(\s|$)/i){$halflife=$1%86400;}

elsif ($halflife_str =" /~([\d.J+(| [E] [+-17\d+))\s+Y(\s|$) /1)
{$halflife=$1%86400%365.25;}

if($halflife < O){next;} # removes nuclei whose halflife is not tabulated.

if ($halflife < 1.0e-20 ){next;} # removes nuclei with decay width > 100 keV

$halflife{$N}{$Z}=%halflife;

}

if (! exists $masx{$N}{$Z}){
$masx = $masx_str +0.0;

# parameters taken from 2003 Atomic Mass Evaluation
$U=931.4940090e+00; # [MeV] atomic mass unit
$HMASS=938.7829795e+00; # [MeV] hydrogen atom mass
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$ANMASS=939.5653261e+00; # [MeV] neutron mass
# calculated from HMASS-U=7.28897050e+00, ANMASS-U=8.07131710e+00
$AEL=1.433e-05; $POWER=2.39e+00;
$mnbe=%$masx-$Z* ($HMASS-$U) —-$N* ($ANMASS-$U) +$AEL* ($Z**$POWER-$Z) ;
$masx{$N}I{$Z}=%masx;
$mnbe{$N}{$Z}=%$mnbe; # minus nuclear binding energy [MeV]
}
}
else {
# print;
}
}
close(FI);

#exit(1);

for($Z=0;%$72<=126;$Z++){
for ($N=0; $N<=200; $N++){
if (! exists $halflife{$N}{$Z2}) {next;}
if (! exists $masx{$N}{$Z}) {next;}
if (! exists $branch{$N}{$Z}) {next;}
if (! exists $decaymode{$N}{$Z}) {next;}
if ($decaymode{$N}{$Z} eq ""){
$decaymode="stable";
}
else{
$decaymode=$decaymode{$N}{$Z};
}
if ($decaymode eq A){
&dista; $da=$dist;
&distp; $dp=$dist;
printf "%5d %5d %12.6f %12.6f %15.5e",$N,$Z,$da,$dp,$halflife{$N}I{$Z};
# printf "%3d %34",$N,$Z;
printf " %15.5e",$halflife{$N}{$Z};
# printf " J10.3e",$branch{$N}{$Z}; # NB: "0%" means ">O0%"
printf " 76s",$decaymode;
# printf " %12.6f %14.6f %11.6f",$masx{$N}I{$Z}, $mnbe{$N}{$Z}, $mnbe{$NI{$Z}/ ($N+$2Z) ;
print "\n";}

=+

sub distp { # perpendicular distance from the beta stability line = d_N in the text
# input $N, $Z
# output $dist, $Nb, $Zb
my $Ahi=($N+$Z)*1.5;
my $Alo=0.01;
while($Ahi - $Alo > 1.0e-6){
my $A=($Ahi+$A10)*0.5;
my $D = $A*x(5.0/3.0)/($A**(2.0/3.0)+130);
my $dD = (5/3)*$A**x(2.0/3.0)/($A**(2.0/3.0)+130)-(2/3*$A**(4.0/3.0))
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/ (($A*%(2.0/3.0)+130) * ($A**(2.0/3.0)+130)) ;
$Nb = ($A+$D)/2;
my $dNb = 1/2+(1/2%$dD);
$Zb = ($A-$D)/2;
my $dZb = 1/2-(1/2%3$dD) ;
my $dN=$N-$Nb;
my $dZ=3$Z-$Zb;
my $C=$dNb*$dN+$dZb*$dZ;
i ($C<0){
$Ahi=$A;
}
else{
$Alo=$%A;
}
}
$dist=sqrt (($N-$Nb) **2+($Z-$Zb) **2) ;
} # end of sub distp

sub dista { # distance from the beta stability line along the constant A line
# = d_A in the text

# input $N, $Z

# output $dist, $Nb, $Zb

my $A=$N+$Z;

my $D = $A*x(5.0/3.0)/($A*x(2.0/3.0)+130);

$Nb = ($A+$D)/2;

$Zb = ($A-$D)/2;

$dist=sqrt (($N-$Nb) **2+ ($Z-$Zb) **2) ;

} # end of sub dista
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